A13STRACT.--I tested American Robins (Turdus migratorius) for individual differences in fruit consumption and preference when offered six trials of a three-way choice of white mulberry (red variety; Morus alba L.), Bella honeysuckle (Lonicera x bella), and red-osier dogwood (Cornus stolonifera Michx.) fruits. Fruit choice was examined secondarily in relation to indices of fruit quality (fruit mass, percent water, refractive index, trial date, source plant) and in relation to age, sex, and individual morphometric variation of the birds. Pooling all trials and all birds, mulberry was eaten significantly more than either honeysuckle or dogwood. Although adults differed from juveniles in body mass at capture and in relative bill dimensions, fruit choice did not vary in relation to age or sex. Also, juveniles were not more variable than Robins preferred fruits from mulberry trees that had fruits of relatively lower mass and higher refractive index. After I controlled for effects of fruit quality, trial date, and source plant in multiple regression analyses, residual consumption and preference scores still differed significantly among individuals. Residuals for mulberry and dogwood were negatively correlated, which implies a trade-off in consumption of these two fruits. Individual differences in body mass, but not in bill or wing dimensions, explained significant amounts of the variation in residual mulberry consumption and in mulberry and dogwood preference. Heavier robins tended to prefer and eat more mulberries, the largest fruit, whereas lighter robins preferred dogwood fruits, which were the smallest. Dietary diversity correlated positively with wing length.
Morphometric data were recorded upon capture (n = 35 birds) and, for a subset of individuals (n = 24), upon release. I used a 100-g Pesola scale for mass (to 0.1 g), a Rose wing measure (to 0.1 cm) for wing chord, and Tajima dial calipers (to 0.1 ram) for bill measurements. For analyses, mass at release, rather than at capture, was used for two birds, because of missing data and egg reabsorption. Wing measurements at release were less reliable than other morphometric data, because many birds had frayed wings from flying against the cage. The tarsal length was measured from the notch on the back of the intertarsal joint to the lower edge of the last complete scale before the toes begin. Bill length was measured as exposed culmen, and bill width and depth were measured at the anterior edge of the nostril perpendicular to the commissure. The middle toe-hallux was measured on the flattened foot from the tip of the middle toe to the tip of the hallux (excluding claws).
Each bird experienced six fruit-choice trials over a 10-day period. Birds were given two days to become accustomed to aviary conditions before testing, and trials were conducted on days 3 and 4, 6 and 7, and 9 and 10 of captivity from 1800 to 1900. This time was chosen because robin stomach contents are reported to contain a higher proportion of fruits in the afternoon than in the morning (Wheelwright 1986). The trial length and number of fruits presented were chosen to minimize the possibility that any individual would consume all fruits of a given species. Preliminary experiments showed that fruits dried or stuck to the petri dish within an hour. I therefore misted 0.5 to 1.0 g of water onto the dish before adding fruits. This practice prevented the use of mass of fruit consumed as a variable in the analysis of individual differences.
Because only nine cages were available, birds were in captivity at different times (Appendix 1) and potentially did not experience the same quality of fruits. To assess fruit quality, I collected data each day on fruit mass, percent water, and refractive index. Mean mass was determined for each fruit species in each trial dish by dividing the total fruit mass by the number of fruits offered (n = 15). Percent water was determined by drying five weighed fruits for 48 h (sufficient to yield constant mass) at 55øC. Refractometer readings were made on five additional fruits of each species (using an Otago Co., Japan, ATC 1 Brix 0-32% refractometer). Whole fruits were crushed onto the refractometer prism surface to express juice. Although re&active index has been equated with percent soluble sugar (Denslow 1987), White and Stiles (1985) showed that refractive index best correlates with the percent total lipid-free solute concentration of a fruit. I used stepwise multiple-regression analyses to test whether fruit choice was related to fruit-quality measures. The independent variable (number of fruit eaten or preference for each fruit species) was regressed on variables indicating fruit quality, trial date, and (trial date) 2, as well as fruit source and age/sex cohorts (coded as dummy variables; Kleinbaum and Kupper 1978). To reduce multicollinearity, the covariate (trial date) 2 was created by standardizing and then squaring trial date. Based on analysis of residuals, fruit-consumption residuals were log-transformed, whereas log, square root, and inverse transformations were used for the mulberry, honeysuckle, and dogwood preference ratios, respectively. Variables significant at the P < 0.05 level were retained, and residuals were computed. In these analyses, all 210 trials (35 birds x 6 trials/bird) were treated as independent data points.
To test for effects of age or sex, individual bird, replicated trial, and the interaction of bird and trial, I performed two-way nested analyses of variance (ANOVA) on the preference residuals, which were approximately normally distributed (skewhess < 0.001; kurtosis range = 0.060-2.383) and homosce- Analysis of raw data for individual differences in fruit choice.--The numbers of fruits consumed in single 1-h trials ranged from 0 to 8 for mulberry, 0 to 4 for honeysuckle, and 0 to 13 for dogwood for all birds. The greatest number of fruits consumed in a single trial was 15 (2 mulberry + 13 dogwood). In 38.6% of the trials, no fruits were eaten (Appendix 2). Summing over all trials, the total number of fruits eaten ranged from 0 to 63 for individual robins (Appendix 1). Of 13 birds that ate more than 15 fruits total (allowing expected frequencies greater than five per cell in chi-square tests; Siegel 1956), 11 showed significant differences in the numbers of the three fruit species eaten. Of these birds, eight ate mostly mulberry and two ate mostly dogwood; only one bird ate significantly fewer honeysuckle than mulberry and dogwood fruits.
For birds that ate 6 to 15 fruits, I used binomial tests to compare the numbers of the fruit eaten most frequently against the sum of the two fruits eaten the least. Of these 10 birds, 7 ate significantly more mulberry than the other two fruits combined. In summary, 15 birds ate mostly mulberry, 2 birds ate mostly dogwood, and no birds ate mostly honeysuckle. Typically, individuals that consumed the most dogwood fruits ate few mulberries, and vice versa ( Fisher exact tests were used to examine whether birds preferred fruits from certain conspecific plants over others. Source plants were tested in pairwise comparisons of the number of trials when a source plant's fruits were preferred (number eaten greater than that of the other two fruit species) versus not preferred.
The only significant differences were between mulberry trees 2 and 4 in comparison with tree 3, due to the low preference by robins for the high-mass and low-refractive-index fruits from tree 3 ( Figs. 2A and 3A) . Analysis of residuals for individual and age/sex differences in fruit choice.
--I used nested two-way
ANOVAs to analyze the residuals from the previous multiple regressions. Individual birds were nested within age and sex categories (adult male, adult female, juvenile) by repeated-measures trials (n = 3). Individual birds within age / sex groups, and bird x trial interactions, were significant for all fruits ( Table 2 ). The bird x trial interaction indicated that individuals showed nonparallel changes in preference across trials. Trial was significant only for dogwood. Bird age/sex was not significant for any of the fruit-preference residuals. Thus, although indices of fruit quality and/or trial date Fruit choice in relation to morphometric variation.--All measurements taken at capture and release were significantly repeatable (r = 0.488 to 0.948). Over the 10-day period, juveniles gained significantly more mass than did adults (Kruskal-Wallis one-way ANOVA, X • = 5.83, n = 34, P = 0.0158). Adults and juveniles differed significantly in wing chord (one-way ANOVA, P = 0.028), bill length (P = 0.006), bill width (P = 0.007), bill depth (P = 0.004), and mass at capture (P = 0.030), but not for tarsus length, middle toe-hallux, or mass at release. After accounting for mass differences, adults had larger bills than did juveniles, but not larger wings Mulberry fruit-consumption residuals were significantly predicted by bird mass (Table 3) . Dogwood-consumption residuals were significantly related only to bill depth. However, the result was unreliable, because the regression was significant due to the effect of only one robin, which had the smallest bill depth and ate the greatest number of dogwood fruits. None of the fruit-consumption residuals were significantly intercorrelated (mulberry and honeysuckle, r = 0.277, P = 0.108; mulberry and dogwood, r = -0.087, P = 0.619; honeysuckle and dogwood, r = -0.001, P = 0.998).
For preference residuals, mulberry and dogwood preference were significantly related only to bird mass (Fig. 4, Table 3 ). Mulberry-and dogwood-preference residuals were significantly correlated (r = -0.862, n = 35, P < 0.001; see also Fig. 1) . Principal-components analyses yielded similar results and are not reported. I repeated the multiple-regression analyses with age and sex groups treated as dummy variables, but neither age nor sex was significant in ex- Although adult and juvenile robins differed in body mass and in bill dimensions (even after accounting for mass differences), I found no age differences in fruit choice. Wheelwright (1986) showed that stomachs of wild-caught juvenile robins contained a higher proportion of fruits than did stomachs of adults. Age-specific differences in foraging ability may be responsible 
